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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical 
switching element for color display which is simple in 
structure, small and light, and permits a high speed 
response, and which can be suitably used for a direct 
viewing/reflection type image display device 
requiring a quickly moving picture display. 
SOLUTION: The optical switching element 10 has 
optical multilayered structures 10R, 10G t 10B for 
displaying red color, green color and blue color, 
respectively on a substrate 1 1. Each layer (or a gap) 
J^ 1 - 1 differs in its film thickness (or a size) for each color, 
and is formed by using a gray scale mask or lift-off 
method Color display is performed by changing 
reflected, transmitted or absorbed quantity of 
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incident light by changing the sizes of the gaps 13R, 13G, 13B for displaying red color, green 
color and blue color, respectively. The substrate 1 1 is formed with carbon (C) for example. 
First layers 12R, 12G. 12B are formed with tantalum (Ta) for example. Second layers 14R, 
14G t 14B are formed with silicon nitride (SiNx) for example. 
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j?*^ a >a©@fcgsj^Kttai/t u- 
* c t a.mmtcmicmnv * 5. 

[ 0 0 1 7 ] <fcDffii|l&»fi£C§8ircSS fe©4 l/T 
tt. *a«^&S5 5 8 9 9 7 Af&mtilMMS 5 
30 0076 l^g§jS3*lfcfc©#*S. C©5-Y 

SHr$#V"n, ©a5feft©»fi*a»fe*a 

mbu mfttwmtvwmm. ?ttt>% s mwm> 

feO-C**. CCT. «S©®Jr$ttSS© 
40 [0018] 

[»w*»»fcui:$4-fawa] i/^bft^e. jas© 
©^ctftfli-cftttntt. nitt*««fc*ji»rH@i3a^i 

C4ttt?»<lC>4t.>^fflaAS*5„ a*tt» 

K4Lr». nmfrca>zcti%*.zt, mum 

(Si, N, ) 08*r$n = 2. 0> ft<5f©*m*JS* 
U>©-C, -ewt&^lcttSEcJlSf^n, =4t«t*. 
1!Jfc3te«a«-Ctt. C©<k^«:3i»SfitttA*«JEJrc* 

9. w»©a»«8B*t>. ^^^©a^ffliss'Ctt. 

SO *%Vi9A(Ge) (n = 4) ft£4fflU*C4K:J: 
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. c ©#££«&#£#«, »«Jttc. m©s. ra 

KW*jj;0tm2 ©J14 C©J^ffiSL;M*J£©<>©-C&*10 
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**. C©#¥£JHa6flrCtt. BJg©8iRJBJr$ 
*N S ( = n, -i • k, . n s I#8«t$. k, fcfiilg 
m i (S&Stigti) . *14>JB08Xn*r**N 
t (=n, - i • k, . n, HJUf$. k, tt?iig& 
»> . ^2©®©aJf^C*n, . AW»S©1BJt*£ 
1. OtUfcit. >*5£(4) ©we&48fc-fJ:!>k:» 

[0020] 

[&i] 



{(^Wf^]}{(^J*'-(^J}<. 



10021] km>i&&wm&*m.>?>ctx:*. 
wrote, fr-ijmmmtttm-citz -< * y 

CO 022] UfrLfcaifc, C©5fcX-f v*:/^* 
fC*&. LfcJOJo-C. C©**-/*?>y^*-?-©* 

^^/^^-©ijft^^gKfflt^i. ew»tt©# 
at*, ^s^ffl^/taa ■ mm.mmm7n&m>®£t 30 

**. C©BS. *5-7^^**»iR,3fe©5«®*-C©ffi 
(0 02 3 ] ±fB©#X^?*>^f-*7*#-7-© 

e(c»o-cgjiiaft^ff^i. JS3^©-*sa>y:8iwi 
s«4©-e<-r^t©)Bt , ft#{csaic4K:«4© to 
-e, a^©fm^o-fex*sffl-rsc4*sffl»«:ft4t 

[0024] *»Ktt*>*>swis^{ca*'Ci5csnfc«» 
©c. -t©nn©@»«. /hSJ««T?a 

• RSia©S«^SS«:ff2«:«i>sci*J-e#iS5 

[002 5] #»W©*2©aW« > SEOJP3 
^!6|©t«*iSa*a»©^*)S«jifl:4jiSr©SlB6 50 



•(4) 



[0026] xmom ©sttt*. >m&&&>'xim 
*-c**t<b*>«:. *«ffl^««ji<, gas?*** 

[0027] 

[»ia%)»^5/t*©#S] *«w«:«t436x^9^ 

yVm+kX SfejbK. #©«&©* Sjfc63bi*ffl©fB 
1©J8. 3fc©T^Sl4ficL^^*3*#rSi* 

mi<o®, *©^^s**ecc©s^:*s*w^i 

£K*©**3^&%tte3U*Jll3IBl8?. teJCttBfe 
^ffl©02©@*E&l,;M8&£#^S&&3^7fc 

©j&i©jb. ^fmmmcLni^ami 
^^(g»s^i. ^fes^ffliHBggiJ. es^fflra® 

8P. «afeS7Sfflffll!aS5*fc«We3^ffiBES«l5©*#3 
*£rt;3tf*c£K:J:9. A#L<fc#©K3t. SSjifcl, 
< B»iR©fi*^k3*e«>©T*4. 

[0028] *®»«cj:s*x-f ^^>yjR^©ses^r 

&«. 3«Lk«c. a^fcRif ©S^S*fe^nffl©m 1 

©a. »a^ffi©» i ©Jife «fc cf«ea^ffl©» i © 
a*. mi©^u-^-!r-^-?^j'%ffii>rjg)5wai 
si, ^^ffl©si©H. »&^ffl©si©a*) 

«fcC/ft€l^ffl©»l©S©±fC. «aiBifC, Sl» 

to j: ui^mmm&it*i&? 1 3 a 

^Bi/ya> (a-Si)MSr, ^2©yu-^-!r- 
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±«C. E.^K.moatiZ0li&£mm<D%2<!>®> life 
i^JB©#2©afeJ:tf#e£bjyH©31S2©a*. £3 

©^u-x^-^^s^rBja-rsigi. #n 

*U 'J => >H* x , 9 > V (C <fc 0 B&s? * C 4 K «fc -d 

fflffl»SJ4j j: ^^a^^ffliastgp^flfr sin t *a 

t?fc©T?**. 

[0029] *HW(C«fc5fl&©*X^ » *>*5frF©S! 
j&frffittv S«±tc. El>fcaa©J|ftS^e3Sjy8© 

a i ©a. ti&^ffl©3g i mh^n&mmom 
m^mom i ©jb v ^aa^ffl©^ i ©s* j:<?#a« 

*ra©»i©B©±K. «B@ii,r. S<->K;*t$© 

s*s*ea5ya«iB». a£a^ma«*.i: ywa 
3>(a - s i > Kt. v 7 Ytymzm^xmmrz 

*eaSfflOS2©B, »S«^ffl©gf2©S*»J:y# 

as^©^ 2 ©a*, y 7 h *7&£mi.>xmtitf * 

CifCJ;-^. El>fcrt#$©aft*j5*e«jSffl!fflS8 
*lg<fc*£trfc©-Cifc*. 

mi? z c tv 2 i«E®»** 9 * «>©-c* 0 
r. *x<f9 sk±k. #©««©** 

*fe*mffl©» 1 ©a. *©fs^*e c i/ ^ a** 
$ &ST 5 t#tc-e©*s 3#u£ * *&sftaui 
a te«tv*e«^K©tr2©jiiERi/fcflKa*wr 

**Sfe^ffl©»l©B, #©T#a&*jgCM?* 

*s s4wr*i«K*©^:t s*ioM5iee^«iai 
©*swaa^ffl©^i©a > gormuitMet/ii 

IBBft 4$ «t C/WSaiSffl©^ 2 ©@ U fctfcg £ 

ft*t S *§E(b3tt*l81&#84 £ff itfc fe©-c**. 
[0 0 3 1 ]4ftftlcjt«Xx.f y^jftr-Ctt. H 

»a. «e, #e«^36^igi8jg 

g(fc**C4«:j:0. Alfefocai/CX-f 

[0032] *mta:z%z<< ??>>fmwmi3 

j£?lt» {01, #2. H3©*'l'-X^-;p-?Xi>%ffi 
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[00333 *|8!B(C<k$3fc* -f $*©te©S 
»J7h*7^«:ffl»,^J:5KLte©r t a 
^©SiJiT'n * x©|» OS J: ZW&mmt fe* «b 

[0034} *^tc .tSHfli&TjiSSaXtt. 1 «7c* 
Sl>«2^S«C^!l3nfc*»?8©«»©jKX^ 

10 y^{c^urafe*iRntsn-5c4{c < k^T2»c5c*^ 

[0035] 

[aW©HJS©»»] «T. *IMI®AilKD*ftl»l* 
[0036] &ivm&MmBi*ttomztt. 
«wt*»i/-c<r>$. c©3fex^7^>y*^io», en 

*.KPDA (Personal Digital Assistant) , 

20 ns*>©T**. 

[0 037] 316X^9 ^>^^-10tt. Htfe^S* 
4^«fltt» 1 OR. SS^ffl3fc#^JiflHS(* 1 0 

g, &&%^m*&&!Btm# 1 0 B*-*3-rowt/-c 
*so. cn«c4:0*5-«SHc»jtrrsct!{tf-c*s. 
i^fe. #fes^M3t^a*ai# 1 0 r. 10 

G. 10BWU WR1 IJiiC-ljftlcmiZhxm. 
ZOftZJ ??>>/m*l 0©ipffi»ttK*J»«>fiS 
tt. W*.tf5.f>*SVGA. 80 0X60 0fcrd»-bA- 
©itS • S«S®9Ea^ia©«^-C**l«. JS14 7 
30 jimx^l 47um{CJRJo'Clf>e. 

[0038] ^feS^ffl3fe^J§*Jg{* 1 0 RJ3C 

1 I±{C. C©S«1 l<c«tr«fi8Snte. 36©«)R 

©***ea^ffl©a 1 ©a 1 2 r. w&mi&zm 
5c4©x?#5#eamffiifflBa5i 3r. toxvimm 

^ffl©^2©« l 4 R%C©JBrSKUi:«J5SL&«>© 

[0 0 39]»&^aj^aflH5»10G«, 
1 l±tc. C©S«1 lKSC-C^lSStifc. *©fkiR 

40 o&zm&mman lomi 2 c 36©^^**® 
5c4or#5»&asaBiiiBfii5i3G. **vtm& 

5^©»2©a 1 4G*C©«-CEaiyr»0ll/ft:t© 

[ 0 0 4 0 } m&&m%&$mimm 0 b 
mm i±«c. c©s«i ndii/TMsiut 

3fe©©iR(D&*Wfe^ffl©m 1 ©a 1 2 B, £©?$ 
3fiSl*fiC t»a^ct S«r#T* 4 4 fcfc*©*#34 
S(b3-)*4C4©-Ct*#ftSmfflraBai 3B. JaJ: 

so o ! #ft^ffl©*2 ©a 1 4 b % c ©ars»u -ca^ 
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[ o o 4 u *& fmsbjw^^iifcfift i 

Jc, M&ttllffcJrJX (S i 0, ) frbfe&xt-iM 

[0 04 2] Xrt-ifvX 1 7©affl> -rftfcS*'*- 

^e. ea. #e*^BDBW*i or. i og. i o 

BfCfcteLT, fft&7*;l>*l 8R. W&7<)1>*1 8 
fe. Wfe7 1 8 R, 18G, 18BC0& 

C0 04 3]SfiX (C) . VvVrJ 

b (&») tjizam&m. (Ta> 

k, iMb^nA (cro) tzzomtsm, m<t**> 

(TiN, ) fc^&ffc&K. •✓ya>*-;i-f F (S 
iC) &£Q&ftM t ^'J3>(Si)ftfO$»ft? 

[0044]^ »&, #fefl^E<D3fn <D® 1 2 
R. 12G, 1 2B«. 5fe©«iR<D*4@r*0, «it 
»Ta, Ti. Cr&±*(D£IS, CrOfc£©»{fc& 
8, Ti N. ftJMMHtttl. S iCft£<&£{t», U 
yn> <S i) ^^<D4^f**f{cJ:0»fi)t$tifc4>C[> 

r. i4G, i4B«. mmtmtcj:>)mi.ztiitLi><D 

mtf, fflt*2> (TiOi ) (JBJf^2. 40 
4) . mtm (S i, N, ) (BJf$2. 0) . ftffc 
389 (ZnO) (H«*2. 0) . mt~*7(.Nb t 
O, ) (®Jt$2. 2) . mtH (Ta, O, ) 

(®ff*2. 1 ) . mit*r4% (S i O) (ffl»r^2. 
0) . BMtX* (SnO, ) mm2. 0). I TO 

( Indium-Tin Oxide) (BSr$ 2 . 0 ) & £(C i 0 JfcfiS 

[0 04 6] ft*J. £©#&. #fe«7nffl©^2 
©H14R. 14G. 14Btt> ^^7?>l%jWK 
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fcfc©ra*c<t;w*u>. *fc. *a, iika. #a 

3twffl©f»2©Jil 4R. 14G. 14Btt, &&©4: 
$K#l8a«:J:'>IB«i;*ft£©r. jftfi. 8&. 

mffi©SI2©»14R, 14G. 14 B«. *©-S«C 
^SffiSW«®Sl5R. 15G. 15B*gtHS£B 
[0 04 7] #a S&. 

or. iog. lOBit -e<D-r^r©)i (*ft:Bra» 

a. immmmmmm® 1 5 r. 1 5 g. 1 5 bus 
a-cKJ?*s^t<rt>j:<. *mm®%mx:iz, w*« 

^OnmifcotVS,, 

[0048] #a. »a. #aa^ffl®m 1 ©a 1 2 

R. 1 2G. 12 BO&SftttKJPttv A#5fc©iSg. 
*©^©IB*r*&M8fllft. SKI lfcJrO^a. » 

a. #a«^ffl©^2©)114R. 14G. 14B©# 
3*£S«C,J: »)»***>©?* 9, mtf5~6 0nmg 

Jg 1 ©B 1 2 R©WSW*K©ttm» 12. 8 n m. 

im&nmom 1 ©a 1 2 G©%sa^m»{^^.«2 

1. 6nm. ^mmmmiomi 2B©«BlflW:B 
JittW^ttl 6. 3nm{catt^h"C)r»4. 

[0049] #a. »e. wa^ffl©sr2©gi4 

R. 14G. 14B©36TWi5cfififB. S«l 1*5*- 
tfV. y57r^F, Kfk««l/<«^^ja:4©a9i 

trnKAO^sn-cteo. ifta. sa. was 

^ffl©fFl©J81 2R. 12G. 1 2B*s*>*JMT 
a) at*©jBg«a©^ct?«:^fS«^t{{:<l:»)3B«3n 
■CUSJS^tCB, TA/4J (AOAii*©SSitSEg> 
«TT*i. fit/. Sfil 1 ifv^rA 

b. K{t^L<B^7Xtt4-©3WW»«:J:9JBfiSS 

ti. ^a. sa. wassffl©mi©Bi2R. 

1 2 G. 12 B#i"J n> (Si) &£©?i!Slfctt©* 

sfetmKio^sn-ct^tB^tctt. isa, »a. 

Weamffl©»2©B14R. 14G. 14B©#£fl& 
Hmmt TA/4J <fcD**<. rA/2j£tT-ca 

cn«m ssa. «aa^«©»i©@i 2r. 

12G. 1 2B*S i{Cj:*)^lyfc«^©jlS^rFS 

<cg!iw$te». *a. <§a. #ea^ffl©^2©Hi 

4R. 14G. 14Bt©Sjj*i*i5Q»J:»)<>±ffl (iS$* 
[0050] «t*5. eLL©0&3tt«fc«: TA/4J r A 

/2j-cfe<t6. cn6©ifi«©«i-c<>«ki». Cft 

tt. fUtt. -^©»©*^8JS*JA/4J:»JJ?<a-5 
4. c©ci»ffi©§lil©^lBtc*»t»r* > @a-c*&. 
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r«tfA/4j ©«£&S*IUfc©<fr*. 

to o 5 1 ] ±a©#&. «&. *fi£mffl©sf* 

2©»14R. 14G. 14B©3fc£K&itttt. 

#fe^ffl©2^mSl 5R. 1 5G. 1 5 B 

-c**. syt. ttmmn 

1©S12R. 12G. 12Bt. m. 
7Tffl©»2©114R. 14G. 14Bi^(CSl,>tC 
K&m&OWiZ 2 JjLh©® -C«fiS3 ftfc8£@ it 10 
rfc<fc<. c©i&&Kttjg£aK*$w££fiSbfc#¥fl<j 
(#¥7 K 5 * *>*) #3iS©t&£<fcPI^&*M$ 

ffl©»2©JS14R. 14G. 1 4B<D®Wmt3;Bm 
38fe. Wm^fflSW^^lgl 5R. 1 5G. 

1 5 Bomimmmmwcm w. *n-eti3 2. 

8nm. 3 1. 7nm. 22. 8 QmAbTTl**,, 

[0053] a?e. aa #es*fflBi^a5i3R. 1 
3G, i3B«. immMfrmc£->T. *<j>mm 20 
©a nfe^ra©mi©jii 2R. 

1 2 g. 1 2 b #e^^«©^2 ©a 1 

4R. 14G, 14Bi©(SIB) *lpIiee*SJ:^K:a 

jestvcn*. j§a. we^fflra»s?i 3R. 

1 3 g. 13 Bm#>mm> 8mn$>t\tm.m?t> 

ADSU5 8 9. 3nm) «C^f *Jlfir*n D = 1 . 
0) . (N, ) (n. ■ 1 . 0) fc£\ «#iur 
». *(n, =1. 3 33) =»->:$• -OMn. 
= 1. 4~1. 7) , if ( n , = 1. 3 30 

6 18). ^»)-fe>;> (n 0 =1. 4730) . 5>a- 
M*>(n. = 1. 7 3 7) &£'*sWfc*iS. ft 
Jb. sftfe. Sfi. Wfe^SfflfflEiai 3R. 1 3G. 1 

3 B 4j££ttSS£T * C <t S. 

(oo5 4j^fe. «e^mffliaKaji3R, 1 

3G. 13B©*¥tt&*a3ttC v rA/4C«Wtj 

4 rA/4©fl«fg (0*£fr) j 4©BJt?. 2ttfc>* 

s^Ba&8Hcg{tT*«>©'c*s. cntcfcOAiijfc 

©E». 3i^L<«KC©fi*J2<IK»**l»ttffiKffj 

©H12R. 12G. 12B4si:W#a. 83. 
7nffl©^2©114R. 14G. 14B©K«©1§£4 
A/4©fg»*>6tfil>1**VCt>. ffi©J§©®i? 
*S<,>li®Jf*©^J>©^jb-CjS5S-C#-5©-C. fA/ 
4j©*^{Ctt. re«A/4j ©»£feas*i*fc© 
if*. 

[0055] *S06©#SB{cte(,>-ta\ Hlfe. Hf 
aS*raiai«®13R. 13G. 13B©it^W«:^ 
<*tt f A/4 j , tfctotj, **-e-*l 6 2. 5nm. 
137. 5nm. 112. 5 nm&ftoTt**. so 
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[0056] Jbi3©<fc mftmHtZibX Avf-^if 
IS&^lOtt, H3«u>uai9«c^bft&BS#£K:j:D 

[0 057] *1\ B3(c>nl,fcJ:5<c. mK*-iK 
>ft»6&*SfcU lfcflts-r*. -eor. B4«c^trt 

«fc5(C. W*.«"CVD (Cheirical Vapor Deposition : 

<t&mmm) mi i±«c. ±&ufctm 

*>6**SJS4 l/ClWKj»>** (Ta) B4 1*& 
^ffl©^l©®l 2R©^Jflim«l 2. 8 am. 

Wfe&Tumom i ©» 1 2 G©sj?o:m»2 1. en 
m. n®Mk*m<m i ©a 1 2 &<r>mmmz.& 1 e . 

m4 1 omu. &t>mm&Wfimmiomi 2 

GO&JH2 1. BnmKmis<toZ£5tcr&. 
[0 0 58] C#UCi&t,>-CtT*>i-lSH5&OLB7©I 
g», C©*>**84 l*3*5u««{cx,?->y-r 
SCi5cj:9. S<.»KIS®©Sife**eSjfsffl©»l© 

®i 2R. aa^m©»i©ai 2G. ws^w© 
* 1 ©a 1 2 *mmz>iL#><i>iM-ca>i. &msic 

tt. ^©^7Bffi©» 1 ©H 1 2RB. JMP21. 8nm 
©3r>*^Jg4 1*8. 8nml>^>mSt5Ci 
tc<* ») J&STS. »feg*ffl©B 1 ©S 1 2 Gtt. * > 

$ji>m4 1 *ix ^^v^snj&ojt: 'yKLxmxwm 
zimsazcttczw&r*. ^^«©^i© 

«12Btt. 5f>fJHS4 1*5. 3nm^>» 
^SCifciO^fiW-*. «c*». S7(C^bft:<fc^ 
(C. *>WR4 1©^S»»4 1 A. 4 1AttX 9 ? ; 
>^*3n&l». CWA'XC. !rl>&)\,m4 i&sm 

*«tt©«.SrBHTKPKSiWraJ:^KyL' 

[0059] 05«c*Lft:J:5<C. *>iul«4 
1 ±<CS I ©^ * r ^B2 1 £*J-fcKSEtC&fli 
U ^fl©7* hl/J?XHI2 IS. ^JW^U-Cfefc* 
fcHl©yU-^ir-AVXi?3 1 £ffl(,>TS0l£3-& 
Sri©^L'-Xir-A''7Xi'3 ltt. SI^R<»U- 

«Sil/fcK^»mm©^X7'U- h*vx i»8l)6^5 

©«t^jJtyi/-X^-^vXi»4L/r. S^iH*fcttW 
-1fK-A©MS««C < fcorMU^l' (va **j&6«a 

a-r*u-<jp) *a®-r*c4*j'ct*fe©*qiwfcs 

tiTl>« ^^^v^DT^ttaHEBS 
(High Enerqyr Bean Sensitive) ii^^W-V) , v 

OSCitC<fc0. 7*huyx>©»JtS4iBSfU JS 
[0060] C©«fc5i6c^l©yu-xy-^-7X^3 

1 m 1 ©7 * h uy* h<82 1 *sa6se. 
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a6(c^t,fc«fc^«:3;x7c^«:ftoiri. *©». m 

107* hUi>Xl-B2 1 t>&t>itXZ>1*)m4 1© 

>3f^B4 1 tea i ©? * v \>v* vmz i ®m&m 

[0 0 6 l}-*ftiCtt. x^V^U-htf 
l©»&*P&Kttfcx?*>^L&l,>Jt& > 7*hUJ>* 

*t"T *3n©7* hl/£?XI-ff2 l<0X7f>f U-b 
©tt*#IU D Pl {aB3tftcDS 1 ©7 * h UJ?X |-Jg2 

i © 5 *>«<>ey?©*3 (rftto^^e^ffl© 

m 1 ©® 1 2 R ) b . C©*4>gH©>hi* l>S#fetf*© 
9» (Ttt*>^li&. Wfe^fll©»l©®l 2G. 1 
2B. **Of3f>*Jm4 1©PIJS^4 1 A, 4 1 

a) ^©K#©M£S•f > 

[006 2)_ha©Jt5tc. *fi^ffi©»l©Bl2 

r©^*j««>^s < . m&mmvm 1 ©a 1 2 g» 

?fcfi3lj*ffl©Sll©ai 2R<fcDfc8. 8nmJ3<. * 

fe^ffi©^ 1 ©a 1 2 Biasft&^ffl©^ 1 ©a 1 2 

R.fc9fc3. 5nmifl^ LttJfiiX. tf>*MSL4 1 
tdttT £8H ©7 * h HB2 
h©tfc*»2-C*ti« v B5©I&ett$ei©7* t-Ui? 
Xh82 1*8. 8nm©2fg. *-&fc%l 7. 6nm 

©astrs&fi.U"Cte<. ae«:^L./c®3feg© 
an©?* M/j?xhS2 ^Rjgas, 0&mm<om 

l©ai 2R-C»0nm (SI©?* M/^XhK2 1 

tt^*<c^sn*> . j§eama©ssi©ai 2g-c 

tt8 • 8nm©2{§. -«cto*>l 7. 6nm (SM©7 
* Y WS* hB2 1 «3S0©KJS*li8?*) . «6S 
*«©»1©B1 2BT?tt3. 5nm©2<g-C7. On 
m (Sll©?* hlx^xhB2 im>r*>(cSS*> 4fc 

[0063] iMoiriamnicmzstiitm 1 ©? * 

YWJA HI2 1 b*y*m4 1 i*£t>-e-tx„* 

>y-r*<t. *>*jvs&4 i«:*j~r$si©7+ j-uy 

XM82 l©x»?->^-KDtttt2-C*5*e.. IS 

l©?* hpyxhB2 l ctafoftri»&i,>*>*;Hg 
4 1#8. 8nmx??>y34rcs*ea;iy8©&i© 
ai 2R^fiS$ns«rtgr*)tc. $>$'M84i$g3 

8J?17. 6nm©01©7* huy^h«2 l*i-r^ 
Tx»*>*sn v *>*;HK4 IOSHjMJHHI/C. 
»6^«©S|l©B12G*s^3hS. I?P$ 
HrtK. *>$>m4 l*a^KJ?7. 0nm©»l© 
7* FU5?*>H2 1 <,3c£«:x?*>4f3ti, 36tC 
*:>*/VB4 1#5. 3nmi»^i'3hT. JSJ51 
6. 3nm©Wesg7*a©3Jl©B12BjW&J&3ti i 

Trt = Rri * Dpi 

(fcfcU R,,tt*SB^y3>K4 2©x ? f->yu 
- HC*,-T4IS2©7* hl^X h3i2 2©X?*>* 



*^hH©X^^>^U-h*l2T:*n«. sfcgfcJStt 

s©g> ©2«s©«sr7 * h wj>* tmm&vuzm 
uvx hR2 n&a^-reigK^-c. ■ stc^Lfe 

®3fctft©3t 1 ©7 * YVVX V m 2 1 ©KJIT,, tt. * 

3 (5> ommtc-trxstcn^x^z. 

(5) 

10 [0064] COJi'iicLXi'l'iDimA l*x?*> 
Vic**) 3:*segtt«cttn:U mitCmOltZ'XC. s 

^ctM®©jifcs*feS?jyfl©8r i ©a 1 2 r. 
sffl©^ i ©a 1 2 g . i ©a 1 2 b* 

[0 06 5] ^k. H8cc^rj:^«:. taatcAts** 
ta^^fflraBespi 3R. 1 3G. 

us i) m4 2%**-timmx-Mfg&z. gm> & 

a WeSmfflKBSSl 3R. 13G. 13B©5fesfc 
20 S«*ffliaK»l3R©^*S^l 6 2. 5nm£fkt> 
1>©'C. C©#A9(V «;3>a42t>162. 5n 
m©S^(c»«5r*. 

[00 6 6] cntcK<a8*»p,si ik^tx€«, 

^ffliaiSS 1 3 G. Wa^mfflHBSSP 1 3 B *35J5W* 
yt»K, C©*SffV;a>R4 2*. Ctl6©iJte. 

w&. #as^aaKwi 3R. i3G. i3B(c^i& 
*zvxj?m.Kx.i*>v?zTmxtbz. amine 

\t. ^&3162. 5 nm©lftfeSbRffll8ll®aS 1 3 R* 

30 i^tr^fcftKw. #sH^V3>e4 2*5X7^>^ 
37. 5nm©sa^wffliaiiaii 3G%«aa-r*fc«> 

KB. *SSi'y3>*!4 2*2 5nmX9^>in»* 
TS. ^*S112. 5nm©»e^fflKg^l3B 
*»fi)»-&fc«>Ktt. #AWf »; 3>JS4 2 *6 0 nin 

x^^ygfci-r*. H8ic^L/c#as->';n 

>K4 2©p?JS3l!»4 2A > 4 2Att. HI l«C*l/fc 

[0067] SgtC^t/fc^K. #aSi"j3 
40 >S4 2±K»2©7+Hxi;xh® 2 2*^-^181? 
K^ffiU. C©S&2©7* H^i?^hJR2 2$. ^»ff 
»l/tte(,»fc^2©^U-^'!r-^v^^3 2*m>T 

ssata#. 3;*7c#ttKftii:r*. ^t«©»«{c*t.> 
r». »2©7*hu^he2 24!sa6-rira«:*» 

l,>-C. 01 0fc7St/fcjafc»©J[l2©7* huy^h® 
2 2©BUST„J3:. (6) ©M»*S8fcTJ: 5«c* 

(8) 

l/-h©tfc*&U D fJ ttSbe»©02©7*hU^ 
SO hK2 2©5^a*>KJ5E©'h3t»8l5» <r«cte^Wffl8S 



(12) 



#4 2 A. 4 2A) 4. CQ&bffilMbS^SIftm * 
vm (ifife. gtfe. IfeftjiHHHHl 3R. 1 3 
G. 13B4&S^#8S#) 4©«Jff©3g*g|f) 

[0 068]flSft&©S&2©7* rUi>Xrfi2 2©H 
iWfcKJ?©»te©i93£«coi,>-ctt» l ©7 * r n>x 

(•B2 l©ifr&4|5Ma&©r v -£©i*»&i»9]«3*ST 
*. 

[0069] *©&. f&2©7* hl/M|>MZ2M 
fetf T#fiHV M a >H4 2 ©x ? * > y %tf 5 C 4 «C 
<fc»K HI lic*l/fcJ:5K:> #Sffvj3»a42CC 10 
f&2©7* rUy:*r®2 2©jett*l£S-rSC4#-C 

[0O7O]iftt»T. 01 2JC^UcJ:5«:. 
S4 1 *j<fc09fciSi' »J a >JB4 2©JbK. 7"5XvC 
VD (PECVD : Plazma Enhanced Chemical Vapor D 
{position ) tfcttfiECVD (LPCVD : Low Pres 
sure Chemical Vapor Deposition) (C<£9. ^fe, S 
fe. «em*ffl©^2©)B14R, 14G. 14B*# 
SWSft:fe©g<kir-f5R ( S i N, ) 164 3&&-&H 

m^jsas-r*. c©tt. mi*4i?iWkA$vm%&u 20 
». #yw?*>*jR*i otc^ftiesajffiBiK.j:-:) 
xm&stmm&bi). oo~-soomp 

Bfla*l 11 sWTiT&CitfgjJiSfvtUS©-?. £ 
<ter^B4 3©5l«0lB**S2 0 0 MP a iftS J: 5 

«c4s. $e. tm. n&m^mom 

2©S14R. 14G. 1 4B©5%|Se*^ffl©®2 
©)B14R©KJS#3 2. 8nmt&i>m^<»V. CC* 

T,, = R„ • D„ 
(fcftib. R„tt#JIS5<";:i>84 3©x-, 30 
-btC*ttZW3<D7* hl/S?^hH23©X9?>i/ 
r©tfc*3lU D„ttSc*a©»3©7* H/J>^ 

HS2 3©^i&afeKir©^st>a!» or &*>*>wssaj 

»4 3A. 4 3A) 4. C©a*H#©*hSlr>S&K* 
©S#<f*6, ©S. ffeS^ffl©&2©Jgl4R. 1 
4G, 1 4 B) 4©ej?©H*gT> 
[0073] S0fc&©|fl3 ©7 * r 1/5*2 r g2 3©H, 
«W&H#©8ffi©l»efc-X>-CI*# 1 ©7 * h 

S. 40 
[0 07 4] *©&. f[i3©7* rl^Xr82 3«>& 
feitTgfb W5RI84 3©x v *>*£ff 9C4KJ; 
0. HI 5fc7nUc<J:5fc, 3<fc$r-f$K4 3{CgJ3© 
7* rUJ>*rB2 3©ra#*«£:?-j-*4 3o 

©^(c»gisn/cstr>«:eji©s«:4jS5a. »e. w 

&*7jyB©fS2©»l 4R. 14G. 14B^ttStl 

too75] »«,>r. *&x*iiaHH« 

H15R. 15G, 1 5B£«J$?*fcio©ITOJg| 

fc. $-£Jg*. m*.\Z#m<OBmv\t2 On mom 50 
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Tli&83ft*g<b*-f$RK4 3©KJ9tt3 2. 8nm£ 
[007 1 3 C*ifcffi<Bl 3*>6S15«:5v-riS 

ttv m»(cj@js©s«t^aa^ffl©*2©si 4R. 
laea^ffl©^ 2 ©11 4 G. wm&*yfl©# 2 ©JB 1 

4B«BfiST£fc«>R:, C©S^-<*S4 3«:3^7C 
JBtttcxy;r>i*rsig-c&S. AflWCtt. 8JI3 
2 . 8 n m©*aSwffl©^ 2 ©)§ 1 4 R S fc 

»KB. S^-!r-fSH4 3i(l«i9^>i/3Jhftl><t5(C 
l,TS8J©JgS*«fci*tf*. HJI3 1. 7nm©»fi 
3brffl©JS2©)I 1 4 G*#Jj*f SfciMttt. gfb*-f 
$Jg43£l. InmX? HB22. 
8 nm©W©a^ffl©»2©S 1 4 B«^«r*fc«>«C 
tt, m*^JRB4 3£l Onmx**:>yBarfS. 
fete, a 1 2{C^L,fcSfb*-f 3SS4 3©fS$8«M 3 
A. 4 3Att. HI 5«Cjnt,:fc,J:5tC. ^Kiv?> 

[00723 *-r. ai 3sc^L-fcj:^(c v rntmn 

K4 3±JcJ&3©7* r uyXrE2 3€:i5J-&j8Jftfc 
t£f£U C©f&3©7=rM'fXrg2 3«:. -paWS? 
LTfc(,>fcSI3 ©i<U-X*-;WX? 3 3 &JB<.»T:ffi 

*3i*. ai4<c*tte«fc7<c3i«c®«K:Jjip:-r«. 

C©4#. ai 4*>6*>*>Si^«C. #3©7 + hH> 
XrK2 3«. BJS£©EV>Kg&S3o©8WJ«:#§|3 
la-c«r»&. 3)sg|Sii©3B!S<cte(,>rtt. 03©7* rvi? 
XrB2 3*!SitfS:ng«:*Jtr>-C\ B14fc^t/fc® 
ft»©H3©7 * h is*J>X hB2 3©fi»T M «. 
(7) <m&*Wc? ->XU%. 

(7) 

R. 15G. 1 5BBSe-CHW€r«**ii®*s«i:l.>© 
■C. a»©-7X*S«(,»-CITOJg*^*-->« r + 

1i&WT<moM2<D®\ 4R. 14G, 14B©±M 

G. L5Bft9£0t3tt&. 

[0078] iXK. a 1 *Jj:C?B2 K^CA:^-* 1 

6%^-r-s^«>©a^bv>;a> <s io, ) 

11©SE*»62. 2um©BJ;cc%&J:3iO££U 
c©BMb5";3>R*y7 ht7»cj:9^3»-->y 
•T*. C'JL/T, HI 7 (A) . <B) (c*LA:J:5 
(C. ^a. W65^HHfiflilOR. 1 OG. 
1 0 BiZttLX^hZh-ZtVX^-y 1 e 

[0077] *©«, «A«7 9 m^y> (X e 

F, ) *flH>fcF^<fx?*>fK<fc»). attHitr 
©lfSHi";3>IH4 2^*r*. C9tT. HI 8 
teJryai 9«:^UfcJ:^{c. rA/4j©36^fl^:# 

szmzmi. m. im&mmmmi 3R. 1 3 

G. 13B*ggES3n*. jjife. Skfe, Wfe 
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$&*m%&&mm» i or. iog. ioB*«M.fc 

[0078] fcfc. 0 1 &C>1,0 1 9 rtt-ffl©** -i 
*-f 10 **Sfil 1±{C2^7CTU^(C 

fl3S;*4rc0wL&t**^ 9?>j'X?7W€titj$ 

t/t<,»£. *t,r. $6«CX^— »H Sfcrtbrc©* 
^-^ ■»^>i^R^TU'f±«:{C^a©*^--^5X 1 7 
(0 1#I8I) tfiSteSn*. HX-iivX 1 7<D«fflK 
It. ai?«ti*fai:3ttSfc»©iJsa. ®a. Wfe? * 10 
^*18R. 18G. 1 8B*«?«>J&jj5i<*ivCl>*„ * 

7t"f<DrtSIP££$ (N, ) Sfctt^'J-^A (He) n 
■SUCls-Cttit*-*. rt®©E£tt. Jffll(UCt;t:£K 
ft#X-f yf'si/m+l OiOSEg^^atLX^Sn, 
^US<DJgSt-Cttff|it«5 0 K P a©-^ 'J VAKEmt 
T*. 

(00 7 9)*©&. 2^7U-ft*Ky&8;*ftrt>.& 
KZAv+^ir&l-l 0*®*tca$Jt/c*?^tT 

^-Y»?>^38^1 0©?^^t«. * 20 

■ftjK-tfv* 1 7*#-f i/^U ■*©&&£ i 1 i 
94 V > 9 1 h C 6 «C «fc 0 1 f 5 C <!: # r * i . 

10 0 8 0) ±S©J: 5 &»3**rr SjftX Avf-^tf 

o©*a. na, i»feft^ffl*^g»jstt:i o 
r. i o g, lOBiisSfi, t§a. ifemmrm® 

13R. 13G. 1 3B©3fc?ttfc**3£. A/4© 
G&MtK/Avmm (Oi&tt) 4©B («*.« 

TA/4j i roj torn v. zmmhwzmm 
o<ij®«©a4a:fts«46©-c*-5. *a. «ta. 30 

1feamJB3mj|«&*10R. 10G, 1 0 B*8 
[008 1] JtdSfSCWBfiStcteUTtt. *&. fca. * 

&&m%&&imm¥ioR. iog. ioBtt,# 

«ftUcJt*«tt3ti«. ftfcg 

5yB2WS*Bl5R. 15G. 15B&. ^B. & 

a. Hft*^|©Wl©Jll 2R. 12G. 12B4© 40 

m^omwm^ **ftgr£ oitm& i*k j: -o 
r. sms. »a. wesmfliiffl«aji 3r. i 3g. i 

3B©#¥83ft*ti**. MX.|f 4 roj i 

©fa, *ai»it ta/4j 4 r a/2 j i©M - c2ea , j 
kwos**. m &a. #&&*ffls?®ffi 

S15R. 15G. 15B. m »& WaSt^Hi© 

ai©ai2R. i2G. 1 2h^.<Dms.wm^mm 

SP1 3 R. 13G. 13B©*3£**6B©|BH-ca 

nwwEib**. Awufc*©s«. gixuau** » 
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5«cfac4fcr*£. 

[0082] cct. s&a. &a. n&mmmi 

3R, 13G. 13B©3^&*#<**0!|*«JJ2© 

r a/4 j t roj 4©iar2BWtc«io§;t*4* 
s. ijse. <aa. #e^Rfflaw«s«i sr. 1 5 
g. i5Bi^a. m&. ^^mmi<om\2 

R. 12G. 1 2B&©ia©«&i£*S0VC**£# 
tt. 02 0 (A) K^l/teJt^K. Jfca. ita3t 
>Sffl©»2©S14R, 14G. 14B»tfca, ®a. 
#&a7Sffl©^l©Sl 2R. 12G. 12B<C*fl,r 

siat^ttssi^o. m sua. -n^^mmmm 

3R. 13G. 13B©3&¥W5:A#3tt0»i«r^r 
TA/4J r*£. C©4#. ASi^ttSSfStl. SmS 

[0083] ctifcttu «a. sta. #es^ffl3w 

«SaSl5R. 15G. 1 5BKjE©«E 

ssr«{8*.«+ 1 0 v) %emv. *a. ^a isa$* 

^ffi©»l©112R. 12G. 1 2B*SJ6L0Vi 
•TSi. »S3l*«St4. C©»m5WKJ:0. H 

20 <b) tc*F«t,fcj:5«c. sSsa. »a. wa^ffl© 
^2©^i4R. i4G. 1 4 bai. itta. t$a. wa 

^mffl©3H©Hl 2R, 12G. 12B£S$-r&. 

cobtusa. sa. waammiaKsi 3R. 13 
g. i3B©3fem5t*#3**-f<^r roj iftt*. c 
©it. Hfitl l*5«Af3:*-s}<>«: i'©«*»«©* 

SI lK^^KWDlSn. SfflitJIIiKtSo 

[o 0 8 4 ] «m. ittfi. »a. ttWxmm-zm® 

8»10R. 10G. 10B«*tt-eti<BSi<c|gg6$n 
SCifeBj^*^. fttli. H2 0 <A) ©tt®C4» 

or. ma. #e^fflas?s>si!i sg. 1 5 b«cje 

©SEE (;*3W©»»CttH*.tf+ 1 0V) 4BJflIt/. 

»a. «a^s«©» 1 ©s 1 2 g. 12 B*g»t, 0 

9. 02 1 (A) (C^t/fcj^tt:. «a, wassMi© 

3S2©H14G. 14BAI. »a. #a**ffl©»l© 
Jll 2G. 1 2 BKlSfS-r*-*. &e«7Pffl©S&2© 

n 1 4 r «a<a«7F/i©$ 1 ©g 1 2 Rfr&sw Lfc« 
®*65o. our. »a, waa^ffifflfiiai 3G. 
i3B©3fe^w^#$*j roj ttt*>. mmmm® 

l^l3R©*^«Ji*t3« TA/4J C© 
4*. IDA. SfiS*»i» 1 OG. I 0 B 

KtMLtcmtmmi i«c^»c!RiRsn, i»a«m« 
£**iwtafti oRKAifi/fc*©*#sifsna© 

[0085]*fc, 0liC«. 02 0 (A) ©«38K*»U 
r. We^^fflSW3l®S 1 5 B«:iE©*a (*H*6© 
*£ffltol,. #a«mffl©^l 
©)gl2B4«»t0V4f*4. #S3I**J»*^ 
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Z. C©»a?|*KJ:0. 02 1 (B) <ciftl,fc«J:5 

©b 1 2 bkbsb-t m, »asunB©i82 © 

B14R. 14Gtt#& m&ffl<D8ll<DMl 2 
R. 12G**»|i8l,fctKSS*#o. 
*fflffl^ail3B<D56Wl^ar$*» roj 4ft 0. 
fe. ^fe^BBIIBgS 1 3 R. 13 G©3fc¥W&** 3 
« TA/4 j 4fc*. C©4#. ftft«nUl£j¥*B« 
•m 1 0 BCCASf tfc3fc«g« 1 1 (cSS^KRiRStl. 
ifcfe. »e^ffi*^B»a*10R, lOGtcAW 10 
Lfc#©##KI43ft.5©-C. HffiJ:«Jt&4&&. 
[ 0 0 8 6 ] C©<k 5 tc*£|fi©J$8-Ctt. H9-©S« 
1 l±fc. SB (*fc|«fflBtS$) ©m <*fctt*# 

m. »e. «ag*ffi3^*B«2ft:ioR. 1 og. 

1 0 BZfmtZC 4fc«k 036X A v 9>>tflfr 1 0 * 
ff»TS<fc5t<:Lfc©-e, OWfe*^*?-*^* 
&3fc:W?*>i'$*10*£B-fSC4>!ifr?S*. s 
6>{C. Hl©5fc*-(9*>^*1 0*iHfi_h©ie* 
•fe;^«fiSfS©-c. WA«i-^©Ki»-fe;w{c6*©tt 20 
■?«© u 4 tzh GL Viclt^r««*JtS#-c 
*0. ^1*>fe^S< -racist 6. ItoJio'C. Hi 

44*>K, /^■C*S^fc(6§aa*ia<«t5©'C. 

CO 0 8 7 3 *fc. *2Ste©#»-c», S« 1 1 fciV 

*a. »e. #ea^ffl©sii ©b 1 2R. 12G. i 

2 B©ffl$r^tt*Sfiffl©ffg©tfr&fttffii>fc&. 
*m©a«©s*g*fis< «c$. s€i 

i**iis«i lKRttsn*©?. 

[0088] jo*.t. #§£»©#»?«, 1 tr*> tn-tc 
^©ifex^^^v^R^-ioiSiosrtia. 

[ 0 0 8 9 ] *k *ss»©#arctt. ±j&®%*a v 
^>y*^io©»s^{cteu-c. m&. »e, ws 40 

&7nm%&£®tim& 1 0 R. 10G, 10B©3S 
(Sfc«l8IiS8|J) «Bfirr5RtC«BfS»l. IU2. 
83©7* H^X|-JB2 1. 22. 23*. 81. B 
2. B3©#V~X*-.iU-7**3 1. 3 2, 3 3*B 

fliSttlOR. 10G. 1 OB*ga«CfflS&<J&JtC 
CO 09 0] (»2©§8&©»B) *aW©^2 50 
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S. ^;*©#®KiS*#x^ H1K 
^UftJBl©Slii©«ffllK«S*x-f ?*>*fR*4t! 
3££i*©#K:*<,vtIi&9. *©flfett. Sn©Htt©J& 

r. 0-©1»$g$tc«pj-©tt*t£ttu ccctt* 

©«f»i«:eiw%siis-r5. 

[009 1] *fltt©JBSSK:{&S#X A •> ^9%=f-<!> 

wsc^mt. «T©ja-csri©^ut©^B4s«ro-ci> 

*. ^©^©jBBJCfc^-ctt. SB (* 

&**a m. ttmmiftfrmvsmioR. 1 

OG. 1 OB£EJ-©Sffil l±K^flfr-5fe*K. B 
l&t»t,B3©yu-X*-;W*i>3 1. 32. 33 

cntdftLT. 2(E3ii6©^fliK*}«,»-c«, y 
7 f * 7ffi4si,>r. &ec4tcBiw©:D@-c»rg©ei 

[0 09 2] 02 2&<,>t,04 9&#J(flLT. * 
!S66©#®K:«S:** ^ ? ^*^©l?a*^«:^l,> 

[0093] tr. a2 2{c*^fc<fc j >cc, 
Kej?©s«*55«. ute. fte&j*ffi©3i©ai2 

R. 12G. 1 2B*. SStriKSIlAr©Igx:»fiS^ 
[0 094]CJ»«C. C©^1 l©^ffiKt>fc-9T7 

U S2 3(c$lfcJ:5{c > ^^nB©$l©B12 

R*3efiSrr*/t»©7 ♦ h us>x f-se i imtfrz. 

[0 09 5]Rl>-C. H2 4«CSUfc«t5(C. SSl 1 

tm. #&&nffl©£ 1 ©B 1 2 R, 1 2 G. 1 2 B© 
±2L,fc»»*6tt5S5H4L/rm«*>5fA <T 
a) 136 2&mtZ. ±^©J:^(C. *Hife©««8{c 
*tt>-CtX. ^fe^ffl©® 1 ©B 1 2 R©K#«0Rtt 
12. 8nmT*e*'6, 5»> **S6 2©eBfc 1 
2. 8nmiti. 

[0096]-e©&. y7h*7ffi*Bi,>r. 7 + 

^ hB8 1*, ^©iKfiSHStl-Cl^^V^^Be 

ztti>K.mxti>. cntcto. H25«:^ufe«fc5 

B12R*5«fiS3nS. 

[0097] ;^k. ssi i*s*vft&&*m<Dni © 

Bl 2R©*ffiK*5?fc-5-C7* hU^Xh€B^U 0 

*L&t»afc©"?x*;&ji§i>TB3fci-s. cnicfco? 

K. ©fe*^ffl©m 1 ©8 1 2 G*#fi»-5fcJfr©7 * 

Fuy* hKe 3 Starrs. 

[0 0 9 8] K^t. l32 7(Cml/ft:J:5«:. Sffil 1 
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*> (Ta) K6 44JSBW*. ±&©J:5K:. 

^ffiKfe^-ctt. #&^mfli©a i ©jb 1 2 G«ffiyp» 

62 1. 6nm£TS. 
[0099]*©&, ';7W7ffi^ffll>t, 

*©J:£J3ag<*4rC<,>*ir:,*,t,;@6 
4iifctcBtif*. ttUC<fc9. ®28KSLfc«fc'5 

lUGiMWtSM. 10 

[oioo] »c*fc. sgi i*»j:owa. 

fli©&l©J112R. 1 2G<D£WtCt>K.r>X7* hU 

2 9 tCj*l,fc,fc #&f^ffl©3! 1 <D® 1 2 B 

[0 1 0 lltl^r. 03O{Cmtfc*5«C. Sfil 1 
*S*Xfy* huy^hK6 5©^ffi«l*>«:o-C. 
*(Ta) H6 6*BaB-r5„ ±M©i5«:. *H»© 
jBttCfet'-CIX. WS^ffl©» 1 ©Ji 1 2 B©&£» 20 
M*i£l6. 3nmt*54i6. *>5mH86 6©&J¥ 
fcl 6. 3nmi-r-S. 

coio2]-e©st yt7h*7ft*fflt,>-c. ?*H/ 
y^fR6 5*, *©±«cijssisn-c<,»s^>a»^He 

6 CtliCfcO. H3 l(C^l/fc«t5 
* >**fre>&*fSg©&ff©itfea^ffi©lgI© 
IS12B*$J&fiE3ft*. 

[0103] J&titfDiSKt/T. *h*h9fS©gJ®* 

wrs^a. us. wfea*jnjg©£ i ©a 1 2 r. 12 

G. 1 2 B*JSScr<!:K:»J*©igK:<fc»)^rrs. * 30 
tc. &&T?2l>«crtS;3©g&Sj5fe. Se. Wfe^S 

rarast»i3R. i3G, i 3 B*«jsr5fc»©«m 

»4l/C©#SBVJ:a>JB£. #acTtJC89«f©ie 

[o i o 4 ] s«i i *>£ciw& «& wan 

jnfll©SI 1 ©H 1 2 R. 12G. 1 2 B©£ffi<Ct>fco 

JBi>rs#r$. ctv«:«k»)7* hps?* »•*.**-.=. 

R**«r*fc»©«ttiitr©*aaf y=j>H6 40 
8 (H3 zm.) %%m*t£to<nv * \ uvx nae 

[0 105]%(C. B3 3t«nLfcJ;5iC. 
* hK6 7*J<t0t|Jiea^ffl©^ 1 <om 1 2 R©±BK 
bfeit, #£ftf 'J3>(a-Si)S6 8*fiaBT 
*. Jb&©J:$(C. *SW0*ttC*ilvci*. afcftlbn 
ffllffl®a»13Rffl^t3a:mtfl8 2. 5narCft& 
*Saf;n^lB6 8©B«5<>l 6 2. 5nm£ 

**. 

[0 108] •£©&, ^Ft^fflUT, 7*hl/ 50 
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>J&6 8£<!:fc{c|&*'r*. CftfcJ:*). H3 4K^l/ 

fc<fc 9 k. 3rse©** s*^-r-5*fe«wrairo« 1 3 
RftBSfr Sfca©8£JI <t u-c©#ss^ a >J@6 
8#jess3ft*. 

[0 107]«1>-C» S&l 1, *aH^'j3>B68 
^•fcD^es, #fe^^ffl©^ 1 ©« 1 2G. 12 B©£ 

©vxi»%ffit,>-c»*-r«. cfttcfcO?* ivi>xv 

t/<*-i>yi,. H3 5«c^L-fc<fc^K. 

MMl 3G4#5W*fc«>©«ea&LT©#SS>> 
yn>S7 0 (03 6#Bg) 4»taWSfcJ6©7 * hi/ 
PXMtegtflMtt**. 

[0 108] 3tfC. H3 6«C^tytei5«Cv 7* buy 
X F&6 9*$J:J7»eS*ffl©0 1 ©H 1 2 G©±HK 
fofc-^T. Mli/V-=» (a-S i)&7 0*lfc®-*- 
S. ±j£©«fc5«c. 4&mm*tch<**TU. ®&M* 
1 3 G©*# SttWit« 13 7. 5 n m"C*-S 
*SM^V3>M7 0©SlPt>13 7. 5nmi 

[0 109]*©». 'JVYfymzm^X* ?*hU 

y*hK6 9*. ■e©±«:sBBs*»x( t >s^Si'>j=i 

>S7 0 4 4fe«c»*1-i. Ch«C«fcO. H3 7tOSU 

rti^K. 3fa©^c#s*#*-si&a^^ia®®i 3 

G***T4«:it>©aa)li 1? OMRS' 9 a >«7 

o*s»«sns. 

[o i io] H«c*rc. s«i i, *sh>>';3>B6 

8, 7 0te«fcP»fi&mffl©Jill©Jf 12B©£ffl«c*> 

a3 8K^t.fc«t5{c. 

1 3 B %3PfiSf Sfc*©«SJi i y =» 

JS7 2 (H3 9#M) *»fiSTSfc»©7* 
K7 1 

[oi niiXK. ssotc^tftufcSK. 7* hwy 

^ HS7 1 isXV1t&8mmcr>m 1 ©a 1 2 B©^JC 
fck->T, #SS^"Ja> (a-Si)e7 2*fiSHT 
■5. ±a©J:^K. ^Q6©»fi|{C*t,>r«. 
fflHBSfflS13B©**3tt«^t3tl 12. 5nmt*« 
#fl«i";3^a7 2©fiy?fel 12. 5nmi 

[0 112]*©ft. 5J7F*7tt*ffl<r»tT. 7*hU 
V*YWl 1*. *©±tCBSS!S^-Ct,>a#SK^';3 
>B7 2t<b«>K:BE*rS. CtlJCfcQ. S40KmL/ 

fci^tc, BfHo^tsifiTswe^mfflffliawi 3 
Kmmzitmmmt vxmm^ «j a >®7 
2#i&fi&3n*. 

[0113] eiiCJr^fcb'C. -5-ti^n3rll©^:#3 

%*-rs^s. »e. we^ffliaisaJi3R. 13 

G, 1 3 B*^SW*fc«&©SM4Jai l,X<DimWs 9 
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P>K6 8. 7 0. 7 2#&ee£KS!|4CC>I«K<fcg 
a. i£fe3!iiy§©3|S2©JB14R. 1 4G. 14B£. 

8. 7 0. 7 2©£ffiKfofc- 3 T. 7*hUi>Xh£^ 

fcj^lc. sS«a«mffl<Dm2<0® 1 4 R£J&£T*fc«> 
<D7* hU^hB7 3*mr^. 10 
[Oil 5}»UT. 04 2K3L/fc«fc5fc, 7* l-u 
i>X (-B7 3fcJ;tf#g®i"./n>&8 8©£ffi«Cbfc 
o-C. && We*jnfflO»2<DSl 4R. 1 4 

fb*-fJR (S i N, ) B7 4*fiS«rr5. Jb&DJ:} 
<C, $!5»©jag<Cfc(,>-CB. I*feg|*fii©lfi2©)81 
4R©&J?B0!*.B3 2. 8nm-C*£j»»&. gft^-< 
*874©BEM>32. 8nmi-r*. 
CO 1 1 6] *©&. h*7&£Jll,>-C t 7* f-U 
i?XHK7 3$r. *©±tCfiSg3tva>SS{b*-f3SB 20 
Uttbictii&r*. cn«CJ:»). 04 3{CtrUU: 
5«c. ^*4^6&*^©g»?©^^ffl©3fl 
2©®1 4R##i£3ft*. 

10 1 SRI 1, *a^ffl©m©ai 

4 Rfc <fc09&IS3V ■! 3 >&7 0 . 72 ©£ffiKfofc-p 

->*0.. B44tC7*l,fci:5R:. gfi^*ffl©m2© 
B 1 4 G^mWLt 61tlb®7 * h UitX bmi 5 
•fS„ 30 
[0 1 1 8]8«,»r. B4 5tt:^0fc<J:5«:. 7* »-U 
FS7 5fcJ:tf#!IBJ/'»j3>B7 0©£iB(cfcfc 

r>r v ^b^-^jR (s i n. ) mieum?*. ±m 

<om 1 4 G©ja©iW*.«3 1 . 7 n mV 3 
<bWglB7 6©KS<>3 1. 7nm£*S. 
[0 119]*©& s y7t-*7flc*fflU-t\ 7#t-U 

y^ns7 5*. *©i.(cjaK3tiri,>s3<b*-/$«i 

7 6£4fc{cBte£T*. CftfciO. H4 6K^L./t«fc 

S<b-&--/«*»6ftSSf2©fiSl?©»fe^mffl©® 40 
2©J81 4Gimi&2tiZ>. 

to 1 2 o] Mtctfc. «si i . ?sa »feSmra© 

#2©B14R. 1 4G13J:y#aa^>;3>H7 2© 

i»©7^^$ffli,>r»fct5. Ct*KJ;97* H/5> 
*J>*.»t*-i>ifU 04 7tc*U,fcj:'>K:. 
*ffl©3f 2 ©S 1 4 B4Jft£TSfc«>©7 * h WJX Y 

CO 12 1]*H»T\ 04 8«C>ftl/fc, i fc5K:. 7* 

Vm 7 7 *s,k #g59 ^ 'J n >H 7 2 ©£H(cbfc so 



«H2 002-3283 1 3 
30 

S<b*-f* (S i N, ) B7 84JtSB-f*. ±tt 
©<fc5cc t **»©JBSS«:*j(,>tk. H&Wm<>M2 
©II14B©&J?B«UB2 2. 8nmr 3 
fbW38J87 8©KJSfe2 2. 8nm£1-S. 

coi22]-e©». »7 \-t7mzm^x> ■?* 

y*H&7 7£> -e©±«CJfflg3*i-Cl>S3jb"7--f*& 

7 8 4«kfcK^*rS. ChtcJ;»K 04 9Ki*l,fc«fc 

^Cber^s*»c,a^§fs©j^©#e^mffi©® 

2©J§14BWft£3iV5. 

[0123] C©«B. 8U©i$»©^J8WC*J<,>-CB 1 
6ftl»l,B19*#S5l,rSi9?l/fc$ljtIg{CJ;f). 0 

1 *$ * ifla 2 K^Uft:.*: 5 fcftx -f * l 0 # 

C0124] ±j*©J: 5<e> #3«6©»®rtt, ?)?e. 
J§&. #fe«^fflii£^IHS«^{* 1 0 R. 1 0G. 10 

b©&b*. >)7\-*7&zmi.>x. ses{cj8!i*©x 

S(cJ:'3fPSr5«fc?«:t&©-C. Xg»tt^<*S 
*«. HKW)D:7ntX©Jga«:J:»)*9-^nItl** 
?*l>9m-l 0%SSjSTSCi*J-Ct*. L.fc3&» 
o-C. ^l/-xer-A-r^>3 1. 3 2. 3dtm^h 

m i ©nss©«®{cit'<r7a-fe^*ft ; ^a^i,-f>-n> 

CO 1 2 5 ] (m3©^*fe©^.«) iXK. *^8©ffl3 

©§yfe©jg.«iK»5jfcx-f 

05O*$,tiy=B5 ltt. *Sat©^S«c^*X^ 
?^>^^8 0©m«5«fiS**Tfe©r&5. 
»^>yjR^8 0B. |3-©S«8 1 KJ&fitSftfcjjf 
6. »e. Wfi^ffl*^*Ji«3i«:8 0R. 8 0G. 

8 0 B«r#t/a>5. 

c o 1 2 e ] mm i kb. sse. wtsg^vi© 

»1©®82R. 82G, 82BK**l-et»»J&r*3 

3eawxft«-r«*i©iaa8 1 r. sr2©ia^8 1 

G. Sf3©E038 1 B^JSSn-Ct,**. -C-1/-C, 1^ 
S. H&. tfi^*ffl©»l©®8 2R. 8 2G. 8 2 
Btt, C©$l©Gg«iS8 1R. ^2©ma$8 1G. »3 
©E3gS8 1 Bldm&ttiZZSlcmi&Zhxm. C 

nw^is, ass i*$,fco^. wfessM©© 

1©B82R. 82G. 8 2B«Sl©Htt©»S«:« 

&s«i i43J:t;jSte. »a ^&mm<omi<omi 

2 R. 1 2 G. 1 2 B iH-^fllfiSSWbri^Or. 

cn«±©»ffl&stwtt@«-r-s. 

[0 1 2 73 litfe. &a Wfea^ffl©»l©J§82 
R. 82G. 8 2BeW«, ?>y^ 8 0 

\otm-wm.. misivmzmvxi*?,. 
■c. Bj-©«jasjR{cOT-©^*«L. cc-c»-e 
©gfiBftSiig^^as-ri. 

[0 128]«T. H5 2ia«r»LH5 5%#^L.r < $ 

mmi&wz%A 4**^ yjR^f 8 o ©ss*a© 
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*>*>a?a. *aa, na&^ffl©® i oms 2 r. 8 2 

G. 8 2B*0fiW4X«©*KOC>rSi?li-r*. 

to 1 29] i^, ia5 2«cmbfcj: j >«c v 

t/fcJ:5tc\ C©«g8i«t\ *a^ffl©»l©a8 
2RiPIi;3iX^tt*Wr*^l©E0a58 IRi. ft 
a&*ffi©J& 1 ©» 8 2 G £K t; 3 ;wcJ8tt*wf 
2©0OS!8 1G<L. WeSwS©»l©»S8 2Birac 
3*5c0tt%^4»3©iaS8 1 B£*. 0J;t«V* 10 

[0 1 3 0] ate. E5 4(C?Kl,fcJ:5«C> flUtfCV 

D&(c«fc9> 5S5&, jaa. na*sffl©3n©ii8 2 

R. 8 2 G. 8 2 B*m*Sfc»©»l84 bT. 01*. 

tf30*;HB8 2£8«8 l©£ffiK toft: 

S. 

[0131] gH>T. aSStc^bfcJi^K:. CMP 
(Chemical Mechanical Polishing ) fttCfcO. 
WB8 2£. jfcfi. »a. #agi>Sfl!©Sfn©Jg8 2 
R. 8 2G. 8 2B©0ra©Eyg<C&SJ:5J33gU ¥ 20 
iBfbTS. C^L-t. »a. wa^wis©s 1 © 
B8 2R, 8 2G. 8 2 BjMS«8 1 fcSiWiStlfctt 

[0 132] ChKfil,^. *U-.X*-;W;**£ffl 
C»*ISl©*6S©«fiS3;ft:tt'J7 h*7ffi?&ffl(,>-S®2 
©^6S©^«©»S*ffi*ffit,»r36^ y 9%*% 

[0133] c©<£ stc. *SUi©^«i(c«J:ntf. sis 

&. »fe. #SS^fli©mi©S8 2R. 82G. 82 30 
BASSR8 l(Cffl»ii*»iyc«ffiT«B6Sn*©-C. $ 
& »fe. #fi3bpffi©8n©H8 2R, 8 2G. 8 2 

b <mwum-im±.K.m *> . iw^t. «§ 

a TffeSl^8©SU©Ji8 2R. 8 2G. 8 2B©R 

s©^*j»m3ti. s*e. sa. *aassjB#££@8 

JSft8 0R. 8 0G, 8 0 B©*tffi©B^*J/h§ < & 
£. cnKJcO, *X^9?>^*^8 0©^ffi©^fi 
fit* s l«U:t'&. 

[oi34] (wmmmm mB&> *mo-m 
c<m#&i&a.i ooo, ±issfsai©j&««:«5# 

x 9 * > f l o m^lcm. • SS4SH^n^ 

itT?#sciwrt^*-c«>«v». eg&^sioo 

«. 0J*.tf8«l o l JbtcJJBfex-f 7^>'MK7i 0 

*23et7Wtt«:E8u a«tcj; mmn.izt 

[0135] C©1I»«^«M1 00{Ci*l«. _fcii2& 
»lfi©B»tc«*jS5tl6Snlfi6«:*X^ 9 ?>^|R^i so 
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EWSiRBiitftDfiiftSfcj&S&Uft^©-?. C©@ 
1 0 OB3t©*Jffl»$3WS< . JtntttoH 
*#WS< ft*. 

(0136] JDAX. £x<<9?:'?ft¥10lttlEEM 
BOKPCftftor. WS^SIBlOOKafflCfc© 

*3fr?l 0©S£l 1 4 0r#-#>©J:$)tefc©»JR 

©*s*aip?&tra?&jB<,>n«. *Rft£*atKi 1 tc 

1 0 1 0 0 lira > h * X h |«J±*J 

nrctt. 

[0137] «JJIft©0»*Ptfr*^?B*^Lfc 
*». *aWtlhl^6fe©^!3«CiE^3ti*fc©-C»«c 

< . a*£jspj#8x?a*. «utr. ±i^6fi©»asr 
b. usa. uta. #a^ffl3fr^@flK§fci o r. 1 

OG. 1 0 B©^64»SliSflffltyT}T5^ -f 7 ^ 
>f#f 1 OfcotitTiftWUfc**. *^®«j&»©ffi 

i'©v-f*av->>*ffii>*;&)S=. fifcfrfcffll,>£;&& 

[0138] ifU-x>r-fis?Xi>*:m[.>t>m 1 
©5Ufi©»ffi©gJ6^ffii. 'J7ht7S*ffll>5»2 

©n»©^©Kjg^s«. mg&*£t>ifc&m?& 

[0139] J:f2§§&&©J£«r«. ^7^Sfi 1 0 l_h 
»C3tX ? 1 0 S 2 *7c7 U A ttfcffiHbfc 

aa-sw^s^s^KSK^rsttWL^ ssi 

0 l©Rb»)KmBffi^2mmJ«(*3©*tttt*#rS 

u-f c tifi-ct 5jc «> 

[ 0 1 4 0 ] KCC. ±a^iS©^SB-Ctt. *»W©*X 
■f. ^ni?xi'j/3>S&^©«5©B«S^@S'N©fi 

$3. ^s^i®J£«W)567''j>*<):Jr©sa^-/ 

[01413 

[*W©»*3 £LbliHbfcJ:9<c. 89*31 

5©i>rn*> i Kffits©*^^ 7 Kj:n«. 
Pi-©sfi±K:. »a (*fc«isK«i5) <om 

*Jsa-cm>8csftitew«i5i-©tt«4?r-r 
sssa. »a. «aajsyB*96*B«fi»*#r*© 
■c. «na*«e*T*»). ^a*^<"r*cA*it?# 
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&?SZ>bMm*#t&. tit. *m<W&xA? 
<,>©?. ##^©#X^y?>^S*£j^l,fcBgt£ 

[0 142]ft(C. «*5[3. 4 3Efc«l4«CSB«©# 
XY?*>^*K<fcfttf. g«£LT#-#>©,fc5 ID 
^©®tt©*.&*m£j|i<,»fc©-e, =Fgfc3fc&»&K: 

[oi43] ttc mc> a^aiofcsttowfex^^ 
?->y^<c«tn«. ©sfltcioisa. »a. 

CO 144} S*J|1 6fcl>b2 5©t,vrtt*>l 20 

WM) zmmrzisiic. mi. #2. aia©^ 
assaTUfcasfce, ma. %mmmx&&m 

»®#?:«SfcfflSR < JgfiS-CS s 1 t> 53&jb*s*s. 
[0 145]Sfc> §9JfcS2 6fcl,»l,3 2©(,vrftj!Pl 

101481 *fc. a}«32 5i!A:«§a^l3 2(C£iS 

a. #a*^s©m©s*^«cSi&&**ifci«B-c 
0jss*»s©r, ssa. fca. #aa^ffl©wi©H© 
*ffi«sisi-^®±(c»^. ofc*wc, ?*a, *§*a. w 
ag^m©?8 i mvmmom&mm $ n. *a, » 
a. #a^«3i^^ja»ji<*©^ffl©ss*i/b3<«: 40 
5. one**), %xj??>m*<j>&mmim.ifi 

[0147] mm 3 3 fc§att©@«3bS8a-e«. 1 
^7£*s«,>tt2 %nK.i&i$ti?t*%w<omo>itz ■< 

3E*7-B»*JSw$tii©r. /J^SSfi[b*raiffiT* 

ja8Kffg-C**ft:ttT&<. Sfi&&gBJt6&©-ea<,> 
»*©»SjS^*JpJfi6K«S. 

imvommitmn so 
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(a i ] *aw©» i <o i mmm.%z>ytx<( 
imTvmm&zmmmx&z. 

[H2] HHC^L.fcjtX^-»^>y^©I I — I I 

m 3 ] @ i K^i/fcjtx ^ ? *>yjR*©«jixg* 

[04] @3©IgK«KXg£i»S&-rSfc«>©Kffl0 
[05] 04©XgfctiKXg*I&W*3fc&©»rffl0 
[06] m$<OJMiC&<xmZMiW1rZ1tiM>m® 
[0 7 ] 0 6 ©Ig«CK< IS*SiWr-5fc«)©IRE0 
[08] 07©Ig{CSiKIg*i^?.5fc«>©»r00 
[09] 08©Xgtc«Klg*SiiB-fSfc&©»ra0 
[010] @9©Igfc$<Xg£l8iprr-&fctf>©KE 

[0ii] 01 o©xg«c$<ig£asis-rsfctf>©»r 

[0 1 2 ] 0 1 l ©xgK|§< l«*3iwrs&»©K 
00T*S. 

[0 1 3 ] 0 1 2©Xf§iC&< XUfcs&W-i- £&.«>©& 

mar**. 

[0 1 4 ] 0 1 3©Xg(C*S< XgfclffllJ-f *fc»©K 
S0T&S. 

[015301 4©XgK*|< Ig«§iWTeft:«>©Bf 
S0t*S. 

[0 1 6 ] 0 1 5©XBK«»<xa*»WrSfc»©K 
00"C*3. 

[0 1 7 ] 0 1 6©xtitt*t< xmmmt efc&©0 

(A) tt¥00, (B) B (A) ©B-B8KC 
&-9fc0rffi0?$£. 

[0 1 8 ] 0 1 7©xg«ctt< xgs&wr &fc»©¥ 

[019] 01 8K*Ufc#X-/v*:/y**©»rffi0 
t?*9. (A) {301 8©A-AiBKC»-,;fcKB0. 

(B) tt0 1 8©B- B8«cr9-j&»fH0-C**. 

[0 2 0 ] 0 1 iC^LfcjfcX v *>>f%fr<mm%l 
9J?Sfctf>©»rffi0-C*S. 

[02 1 ] 01fc^U<^X-^*>S^©EOtt*Si 

[022] *^W©»2 ©^6©^®«:t6*3ex -/ > 9 

[02 3 ] 02 2<DTW.lC®<IMitm? *&«{>©» 
®0T?4»£. 

[02 4 3 02 3<oxmK.mxm^wimti>it«xom 
®0r*s. 
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[02 5 102 4©I8tC&< X&ZmtZlttovm * [04 6) 04 5©I«K:t*< XH*iftlJU?*;fc«>©»r 

1H"C**. 00TNfc£. 

[02 6 ) 02 5©IS(CiK<XS*SiWr*fc«)©»f [04 7 J 04 6©xgK&<xg*iftijii-f *&»©»? 

10T**. ffi0-C*4. 

[027 J 02 6©XgtC&< Xg£®t?l§-f *fcJ6©K [04 8 ] 04 7©Xgfc&< XS%S4Wr 

10-c*s„ ®0r*s. 

[02 8 J 02 7©XgCCgK Xg*SiMr&ft:«>©K [04 9104 8©XgiC&< JMtmiT Z>tc8>C»m 

flfi0"c*a. ®0?&s. 

[0 2 9 ] 02 8©Xg«C&< Xmm?t>1t#XDWi [05O1 ##SW©$3©3yfc©»18«:«.5ifc* ^ 7 ? 
B50?**. 10 >^^©«B5«fiS*^1- 3 RB0-C*S. 

[030 j 02 9<DxmKM<x.mtmmr ztcvxom [05 1 ] 05 otcsuwfcx-/ ?*>**?©5 1 - 

(80"?**. 5 lSCCf9^fc»rffi0-C*S. 

[03 I ] 03O©Ig(C&<Xg*§iWT£fc«>©K [05 21 05 0K^Ufc*X-< 7^>^S : f©S!^X 

ffi0-c*s. g*iaw?sfcM>©»rii0r*s. 

(0321031 ©IgttilK Xg*5»9JT Sfc«>©»r [0531051 ©Ig«C«i< Ig%aWr4fc»©K 

830-C*S. ®0-C*S. 

[0331032 ©Xg«C&< Xg*aWT *fc»©Sr (0541052 ©XgfcliK Xg*SJWf *fc«>©9r 

®0tN&*. jg0T*S. 

[034] 03 3©Xg«c8<Xg£§i9!T *fc»©»r . [0 5 5 ] 05 3©XHK8K Xg£Si9IT.&fc«>©»r 
H0"C*$. 20 00T?**. 

[035103 4©XS«C«< XS%ttM1-*ft:«)©R [0561 *&WK«*iIrf^j**SB©-fli©#J£*« 

S0t?*&. -T0-C**. 

[03 6103 5©X!KcR< XgfcgMBI-SfcgXDSf [##©SiWl 

®0"C*5. 10. 8 0-*X-< 1 OR. 80R-& 

[037] 03 8©X«{C«<X8*»?IJt4fc»©»r &S*ij3B3fc£#iaflH6{*. 10G. 8 0G-»&**y8 
tS0"Ci>£. 10B. 8 0B»HffeS^ffi#^B 

[03 8103 7©xg«c«< iM&mirz-rtitxDm m&&. 1 1 . 8 1 -sr. i 2 r. 82 R~sws«js 

0S0-C**. m<DW 1©B> 12G. 8 2 G-^e^ffl©^ I © 

(03 91 03 8©Igfc»<Xg*i!il?liT*fc»©»r A. 12B. 8 2 B~Wfe*Sfl!©Sr 1©B. 1 3R- 

E0-C&S. 30 *fi*mffliaEfis, 1 3G-ee^ffl0»ak i3B 

[040103 o©xgicti< xg*awr*fc*©»i -&&mmmi> 1 4 R-'iiie^»©»2 ©g. 

mm-cbz. i4G-»ea^ffl©®2©a. 1 4 b- -i? esbSffi© 

[04 1 1 04 o©xg«c«s< TMismtztcuxDWi m ©a. 1 5 R-fo&mmmmmm. 1 5 g-s 

[04 2] 04 1©Ig<C«<Xg*S^*fcft©»r 18~*<t-*. 1 7 #3*. 18R-*fe? 

iB0T*5„ 1 8G"-^&7-fX/$. 1 8B " -fJl/ 

[04 3] 04 2©Xg«C»<Xg*ISWrSfcJ{)©»f if. 2 1"»l©7*hH?Xh®. 2 2- -812 ©7* 

8fl0"C**. M/StthB. 2 3 -S83©:?* r-Ui^XhB. 31 - 

[044] 04 3©IgK8<Ig*SiW-r*;fc«>©tti mi<09l,-X>r-Ar?X?. 2 2~WZ<D>f\'-X>r 
ffi0T*5„ 40 33 -m3®W-X*-Ar-?Z9, 8 1 

[04 5 ] 04 4©IgKt£<Xg*SS8T*fc»©Si R—JB 1 ©EH8k 8 IG "-920BIK 8 1 B »»3© 
iB0-C*>S. * 10 0-HftS^a 



[03] 



[04] 





(20) 



#012 00 2-3283 1 3 





(21) 



#182002-3283 1 3 



[012] 



.32 




s, 8f 



43A 



43A 




--It 



IS 



128 



[014] 



[013] 



33 »3© 




23 S30 



[7 



17" 



23 




12R 



126 



12B 



-41 



-11 



[015] 



1« 



148 



i 



> 



\ V <\ x \;X x -» 




12K 



128 



12B 



.wit 




12ft 120 128 



[02 2] 



[023] 



[02 5] 




I2R 




(22> 



«W2 00 2-3 28 3 1 3 



(HI 7) 



[SI 8] 



10R 



ioa 



106 



148 j |6 16R 140 146 _1W 



4K 
42- 



■3 



-11 
-42 



— II 



B ^J 16 42 16 42 16 




10R 



10 

ioa 



11 — > 



41 — 



it- 



i i i 

m j,, 1* 1« ..188 148 „1J8 



B-»i 



B ^J 16 41 16 



-—11 



41 IS 



A 
-41 



-—11 



(A) 



[H19] 

ICR 106 IOB 




A" 



m 128 138 I2fl we 138 Iffl w 



[0203 



MMy? 



v 



z 



—11 



13H 12ft 130 128 138 12B 



16 16 

n i» ta 1 f V A 




\ 148 i«b\ jf \ » 




13R 12R 136 120 138 12B 



C3) 



*#P§2002-3 28 3 1 3 



[02 1] 



[024] 



82 




A 



V 



13R 12R 138 123 I3B 12B 




1ST I2R 138 128 138 12B 



[02 6] 



S3 

4- 




it 



[H2 9] 




12ft 



[03 1] 

126 




[02 7] 



63 64 



7 




ess* 



XN 




Tall 



12R 



12R 



[02 8] 



12S 




[03 0] 




[032] 



«7 




ZZZZ2 - 



1*H 



120 



13 



C24) 



#532002-3283 1 3 




87 12ft ttt 12B 



[034] 



68 m 



68 

Sterol B 




[036] 



[03 5] 





tZR 126 12B 



ea m m i2B 



[037} 



[038] 




128 70 129 12B 



[03 9] 



[040] 




68 m 


70 126 


72 12B 


'///////■ 



[05 2] 



68 12R 70 129 129 



7 




—81 



C25) 



^ffl2 0 02-3 28 3 13 



[041] [042] 




73 $8 12R 70 m 72 12B 

[043] 

[044] 

m 




68 12R 70 128 72 12B 



[04 5] [04 6] 




68 12ft 70 120 72 12B 



(26) 



$#§2002-328313 



[050] 



12R 70 126 72 12B 



51 



81- • 




J J 




80 



i 



MR „m 148 „160 «8 15B 

iff i ' " 



51 

u 



-82 
-81 



16 82 IS 82 16 




13* / \14ft 136 

A - 8!8 



[054] 




- -81 



[0533 



»M 816 8IB 

[055] 




A 



-w81 



B2R 81R 821 818 828 818 

[05 6] 



10 




818 818 



(27) ^20 0 2-3 28 3 1 3 

F 2H041 M02 AA04 AB14 AC06 AZ02 

AZ03 AZ08 
2H048 GA01 GA07 CA09 GA12 GA22 
GA23 CA25 CA35 OV51 GA57 
GA60 Q\61 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defects in the images include but are not limited to the items checked: 



Uj BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ; 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 




s 



C 



